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Abstract of JP2002019108 

PROBLEM TO BE SOLVED: To provide a 
small liquid drop jet head having high reliability 
and a thermal actuator suitable therefor 
capable of improving freedom of selecting a 
liquid and being readily integrated in the liquid 
jet head that comprises a nozzle for ejecting 
ink drops, a liquid chamber communicating 
with the nozzle and an actuating means for 
pressurizing ink in the liquid chamber and 
ejects the ink drops from the nozzle by 
pressurizing the ink in the liquid chamber by 
driving the actuator means. SOLUTION: The 
actuator means made of a conductive material 
10 of which the volume is expanded by the 
thermal expansion caused by energizing is 
provided on a second substrate 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the drop discharge head characterized by being the conductive ingredient with which 
thermal expansion of said actuator means is carried out by energization in the drop discharge head which 
the liquid of a liquid room is pressurized [ discharge head ] with an actuator means, and makes a drop 
breathe out, and the volume increases. 

[Claim 2] The drop discharge head characterized by said conductive ingredient consisting of two or 
more layers from which coefficient of thermal expansion differs in a drop discharge head according to 
claim 1. 

[Claim 3] Said conductive ingredient is a drop discharge head to which it is characterized by thickness 
being 1-20 micrometers in a drop discharge head according to claim 1 or 2. 

[Claim 4] It is the drop discharge head characterized by said conductive ingredient being an ingredient 
within the limits whose coefficient of linear expansion is 2xlO-E6-/degree-C - 50xlO-E6-/degree C in 
claim 1 thru/or a drop discharge head given in 3. 

[Claim 5] The drop discharge head characterized by the protective coat which has acidity or alkalinity- 
proof being formed by the liquid room side front face of said conductive ingredient in a drop discharge 
head according to claim 1 to 4. 

[Claim 6] The drop discharge head characterized by having a internal structure object inside said 
conductive ingredient in a drop discharge head according to claim 1 to 5. 

[Claim 7] The drop discharge head characterized by said internal structure object being thermosetting 
organic resin in a drop discharge head according to claim 6. 

[Claim 8] The drop discharge head characterized by said internal structure object being an inorganic 
material in a drop discharge head according to claim 6. 

[Claim 9] The drop discharge head characterized by said internal structure object being the metal 
membrane which has a metal oxide film in a drop discharge head according to claim 6. 
[Claim 10] The drop discharge head characterized by having an opening between said conductive 
ingredients and said internal structure objects in a drop discharge head according to claim 6 to 9. 
[Claim 1 1] It is the drop discharge head characterized by establishing said internal structure object by 
the pattern checkered, the shape of Rhine, and concave convex in a drop discharge head according to 
claim 6 to 10. 

[Claim 12] It is the drop discharge head characterized by preparing said conductive ingredient in the 
substrate through an interference material layer in a drop discharge head according to claim 1 to 1 1 . 
[Claim 13] The drop discharge head characterized for having carried out anode plate junction of the 
substrate which prepared said conductive ingredient, and the passage substrate which forms said liquid 
room in the drop discharge head according to claim 1 to 12 by things. 

[Claim 14] It is the thermal actuator characterized by being the conductive ingredient with which it is 
the thermal actuator which generates the actuator effectiveness by mechanical displacement, thermal 
expansion of this thermal actuator is carried out by energization, and the volume increases. 
[Claim 15] The ink jet recording apparatus characterized by said ink jet head consisting of said drop 
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discharge head according to claim 1 to 13 in the ink jet recording apparatus which carried the ink jet 
head which carries out the regurgitation of the ink droplet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the ink jet recording device which equipped 
with this drop discharge head the thermal actuator list which generates the drop discharge head which 
makes a drop discharge head and a thermal actuator list breathe out a drop by deformation by thermal 
expansion about an ink jet recording device, and the actuator effectiveness by mechanical displacement. 
[0002] 

[Description of the Prior Art] The nozzle to which the ink jet head which is a drop discharge head 
containing the micro-actuator generally used in the ink jet recording apparatus used as image recording 
equipments (image formation equipment), such as a printer, facsimile, a reproducing unit, and a plotter, 
carries out the regurgitation of the ink droplet, The liquid room which this nozzle opens for free passage 
(it is called a pressurized room, a pressure room, a pressurization liquid room, ink passage, a 
regurgitation room, etc.) It has a pressure generating means (actuator means) to pressurize the ink of this 
liquid interior of a room, liquid indoor ink is pressurized by driving an actuator means, and an ink 
droplet is made to breathe out from a nozzle. 

[0003] The conventional ink jet head from the point of the class of actuator means The thing of a piezo 
mold which makes an ink droplet breathe out by carrying out the deformation variation rate of the 
diaphragm which forms the wall surface of a liquid room using a piezoelectric device, The thing of a 
bubble mold which generates a bubble in film boiling of ink using the exoergic resistor arranged in the 
liquid interior of a room, and makes an ink droplet breathe out, It is divided roughly into the thing of an 
electrostatic type which makes an ink droplet breathe out by carrying out the deformation variation rate 
of the diaphragm by electrostatic force using the diaphragm (or electrode of this and one) and 
counterelectrode which form the wall surface of a liquid room. 
[0004] 

[Problem(s) to be Solved by the Invention] If it is in a piezo mold among ink jet heads which were 
mentioned above, since a piezoelectric device does not contact ink directly but can also disregard 
generation of heat of a piezoelectric device, while there is an advantage that there is no constraint of the 
ink class to be used, when using high temperature processing (PZT baking) of a piezoelectric device, 
and a laminating mold piezoelectric device, mechanical and thermal technical technical problems, such 
as alignment of division and each piezoelectric device, are large, and cost becomes high with a 
complicated process and equipment. 

[0005] Moreover, while it has the advantage that high integration of a head and a miniaturization are 
easy since a heater can be made very small by application of semiconductor technology if it is in a 
bubble mold, since heater skin temperature becomes high with 400-450 degrees C and extreme high 
temperature is given to ink in order to generate a bubble, an ink presentation changes, and the Kogation 
in the ink contact part of a heater occurs. Therefore, selection of an ink color becomes important, it is 
difficult to use pigment ink and a limitation is generated in high definition-ization of a color picture, and 
bubble generating becomes a defect by degradation of the heater by the Kogation, or it is [ a heater 
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protective coat deteriorates for high temperature, and ] easy to generate defects, such as a heater open 
circuit by the crack. 

[0006] Furthermore, if it is in an electrostatic type, the process of micro processing is difficult like a 
piezo mold, there is little ingredient selectivity, and a process process is long and becomes cost quantity. 

[0007] This invention is made in view of the above-mentioned point, and improves the degree of 
freedom of liquid selection, there is also no problem of a Kogation, and it aims at offering the thermal 
actuator suitable for a drop discharge head and this with easy small [ reliable ] and integration. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the drop 
discharge head concerning this invention is taken as the configuration which is the conductive ingredient 
with which an actuator means carries out thermal expansion by energization, and the volume increases. 
[0009] Here, it can consider as the configuration which a conductive ingredient becomes from two or 
more layers from which coefficient of thermal expansion differs. Moreover, as for a conductive 
ingredient, it is desirable that thickness is 1-20 micrometers. Furthermore, as for a conductive ingredient, 
it is desirable that it is an ingredient within the limits whose coefficient of linear expansion is 2xlO-E6- 
/degree-C - 50xlO-E6-/degree C. It is desirable that the protective coat which has acidity or alkalinity- 
proof is formed by the liquid room side front face of a conductive ingredient. 

[0010] Furthermore, it is desirable to have a internal structure object inside a conductive ingredient. In 
this case, it is desirable that it is the metal membrane which has thermosetting organic resin, an 
inorganic material, or a metal oxide film as a internal structure object. Moreover, it is desirable to have 
an opening between a conductive ingredient and a internal structure object. This internal structure object 
can be established by the pattern checkered, the shape of Rhine, and concave convex. 
[001 1] A conductive ingredient can be prepared in a substrate through an interference material layer 
further again. Moreover, anode plate junction of the substrate which prepared the conductive ingredient, 
and the passage substrate which forms a liquid room can be carried out. 

[0012] The thermal actuator concerning this invention is considered as the configuration which is the 
conductive ingredient with which thermal expansion is carried out by energization, and the volume 
increases. 

[0013] The ink jet recording apparatus concerning this invention is considered as the configuration 
which the ink jet head which carries out the regurgitation of the ink droplet becomes from the drop 
discharge head concerning this invention. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. The important section typical sectional view of the ink jet head 
which is a drop discharge head which drawin g 1 requires for the 1st operation gestalt of this invention, 
and drawin g 2 are the strabism explanatory views of the 2nd substrate of this ink jet head. 
[0015] This ink jet head forms the liquid room 6 which the nozzle 4 which comes to join the 1st 
substrate 1 which is a passage substrate, and the 2nd substrate 2, and carries out the regurgitation of the 
ink droplet, and a nozzle 4 open for free passage, and the common ink room 8 which supplies ink to the 
liquid room 6 through the fluid resistance section 7. 

[0016] The crevice which forms the hole used as a nozzle 4, the liquid room 6, the fluid resistance 
section 7, and the common ink room 8 is formed in the 1st substrate 1. Although a hole and a crevice 
can be formed by etching etc., using a silicon substrate and a glass substrate as this 1st substrate 1, a ** 
glass substrate etc. can be used and the crevice which forms the hole which serves as a nozzle 4 with the 
sandblasting method of construction to a glass substrate, the liquid room 6, the fluid resistance section 7, 
and the common ink room 8 is formed here. 

[0017] The actuator means which becomes the 2nd substrate 2 from the conductive ingredient 10 with 
which thermal expansion is carried out by energization, and the volume increases was established, and 
the common electrode 1 1 and the individual drive electrode 12 are connected to this conductive 
ingredient 10. As this 2nd substrate 2, although a silicon substrate (silicon wafer), a glass substrate, a 
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ceramic substrate, etc. can be used, the glass substrate is used here. 

[Q018] The thing of the monolayer to which the volume increases by the thermal expansion by 
energization as a conductive ingredient 10, or double lamination is used. For example, as a metallic 
material, aluminum, nickel-Co, nickel-Mn, Cu-nickel, Cu-Zn, duralumin, Cu-Sn, nickel, etc. can be 
used. 

[0019] As for the thickness of this conductive ingredient 10, it is desirable to consider as within the 
limits of 1 micrometer - 20 micrometers, and it is within the limits of 5 micrometers - 10 micrometers 
more preferably. That is, in order to control the amount of ink droplets in the range of 2pl-35pl, for 
example, the outline ink volume is determined by the thickness of a conductive ingredient, and the size 
beside vertical x, but the thickness of the conductive ingredient 10 is a thin film in less than 1 
micrometer, there is little bulk effect of the conductive ingredient 10, to a temperature up, since cubical 
expansion is not a ** rule, the amount of displacement of thickness cannot be small and the amount of 
ink droplets of 2pl cannot be secured. Moreover, it becomes [ an energization current becomes large 
and / the gate width of the switching transistor for driving this head ] large and is not practical, while the 
internal stress at the time of film growth becomes large, the conductive whole ingredient will exfoliate 
or deformation will occur, if thickness exceeds 20 micrometers. Especially, it becomes possible by 
carrying out thickness of the conductive ingredient 10 within the limits of 5 micrometers - 10 
micrometers to drive with the relay switch IC of low cost. 

[0020] Moreover, as for the coefficient of linear expansion of the conductive ingredient 10, it is 
desirable to consider as within the limits of 2xlO-E6-/degree-C - 50xlO-E6-/degree C. A thermal 
expansion according [ the coefficient of linear expansion of the conductive ingredient 10 ] to 
energization is not enough, less than [ 2xlO-E6/degree C ], when desired expulsion of an ink droplet 
may not be obtained and coefficient of linear expansion exceeds 50xlO-E6-/degree C (for example, 
thermistor), the amorphous part of a multiple oxide increases, by the temperature rise by energization, it 
is easy to produce recrystallization and reservation of dependability becomes difficult. 
[0021] In the ink jet head constituted as mentioned above, since the conductive ingredient 10 carries out 
thermal expansion and the volume increases by impressing a drive wave between the common electrode 
1 1 and the individual drive electrode 12, and energizing into the conductive ingredient 10, the content 
volume (volume)/pressure in the liquid room 6 change, and an ink droplet is breathed out from a nozzle 
4. In this case, the temperature rise of the contact part of the ink in contact with the conductive 
ingredient 10 itself also has the synergistic effect to ink pressurization. 

[0022] For example, as a conductive ingredient 10, if Cu (copper) (coefficient-of-linear-expansion 
16.7xlOE-6-/degree C) of 1 0-micrometer thickness is used, thermal-expansion volume increase of the 
ingredient by energization temperature (about 200 degrees C) rise is pressurizing the volume liquid ink 
of about 16 pl(s) by width-of-face [ of 160 micrometers ] x3000 micrometers long in an equivalent for 
100dpi, and it is possible to make a minute ink droplet fly from each channel nozzle 4. 
[0023] In this case, it is desirable to set up the fluid resistance of the fluid resistance section 7 and the 
configuration of a drive wave, and for the time constant of a temperature rise to rationalize, and to attain 
area of the conductive ingredient 10 and optimization of thickness and a temperature rise. 
[0024] Thus, by having the actuator means which is the conductive ingredient 10 with which thermal 
expansion is carried out by energization, and the volume increases, liquid indoor ink is pressurized by 
the ink thermal expansion near the front face of thermal-expansion volume increase of an ingredient, and 
a conductive ingredient by energization temperature (about 200 degrees C) rise of a conductive 
ingredient, and a minute ink droplet is breathed out. In this case, there are few ink damages, the color- 
material selectivity for performing high-definition record, since an ink ingredient is not restricted to an 
organic inorganic material becomes large, and since a satellite drop is also small and distortion of the 
diameter of a pixel is small, the usual IC technique can be applied, further, high-definition record can be 
performed and it can manufacture [ that production method of construction has a short process, and ] it 
cheaply. 

[0025] Here, since the coefficient of thermal expansion is carrying out abbreviation coincidence and 
contains movable ion in a glass substrate by using what formed the conductive ingredient 10 in the glass 
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substrate by IC method of construction as the 2nd substrate 2 using what formed passage (the liquid 
room 6, the fluid resistance section 7, common ink room 8, etc.) in the glass substrate by the 
sandblasting method of construction as the 1st substrate 1 especially, anode plate junction becomes easy 
and much more low cost-ization can be attained. Moreover, by performing junction which does not use 
adhesives etc., there is no flash of the adhesives of a between [ adjacent channels ], and there is no 
volume variation in each channel. The wettability of ink is still more uniform, there are no internal 
residual air bubbles in a liquid ink room, and, in each channel, ink flight becomes homogeneity. 
[0026] Then, the passage formation by this sandblasting method of construction is briefly explained with 
reference to drawin g 3 . First, a resist is applied or laminated in the glass substrate 21 used as the 1st 
substrate 1 as shown in this drawing (a), exposure and development are performed, and the mask 22 by 
the resist pattern for sandblasting which has the opening 23 according to the passage pattern of a nozzle 
4, the liquid room 6, the fluid resistance section 7, and the common ink room 8 as shown in this drawing 
(b) is formed. 

[0027] Subsequently, as shown in this drawing (c), after performing sandblasting processing using the 
big abrasive grain of the diameter of an abrasive grain and forming a crevice 24, the crevice 25 which 
performed sandblasting processing using the small abrasive grain of the diameter of an abrasive grain, 
and finished the wall surface of a crevice 24 as shown in this drawing (d) is formed. 
[0028] although it can be processed even if the diameter of an abrasive grain uses a less than 3- 
micrometer abrasive grain when performing precision cutting by the sandblasting method of 
construction - cutting Leto at this time (cutting speed) - very much ~ being small (0.5 micrometer/min 
extent) ~ since a chipping becomes large when the diameter of an abrasive grain uses the abrasive grain 
exceeding 1 5 micrometers, it is unsuitable for high-speed precision cutting. On the other hand, the 
particle size of the abrasive grain to be used and the size of the chipping at the time of cutting are in an 
abbreviation correlation. Then, cutting speed (tact time) can be made quick by cutting about 80% of the 
purpose depth using the abrasive grain of a first big particle size (for example, 1 5 micrometers), and 
cutting to the purpose depth after that using the abrasive grain of a small particle size (for example, 3 
micrometers), making magnitude of the chipping of a cutting side small. 
[0029] Then, as shown in this drawing (e), the spin coat of the chipping and hair cracking by 
sandblasting is carried out by polysilazane, by carrying out thermal decomposition oxidation of this at 
1 50-450 degrees C, the surface coat layer 27 of Si02 is formed, and the crevice 26 used as the liquid 
room 6 which graduated the wall surface is formed. Here, the thickness of the surface coat layer 27 of 
Si02 is 500-5000A, and is 1000-2000A preferably. By carrying out thermal decomposition oxidation, 
polysilazane becomes the film of the pure amorphous silicon 02, and its ink dependability (**** 
resistance) improves. 

[0030] Moreover, when forming liquid room 6 grade in the 1st substrate 1 by the sandblasting method of 
construction, by using polysilazane as surface coat layers, such as a liquid interior wall side, the anode 
plate junction to the 2nd substrate 2 becomes easy, and direct solid-state junction is attained cheaply. 
That is, when the film of polysilazane is formed all over the 1st substrate 1, when surface smooth nature 
is good and carries out electrical-potential-difference impression at the time of anode plate junction, 
since there are few impurities, the processing film of polysilazane is high resistance, and a charge will 
concentrate it. The movable ion contained in the 1st substrate 1 moves to a junction interface with 
charge concentration by this, and it joins together by the ionic reaction (junction), the thickness of the 
range which reduction of the ion current by high resistance does not produce at this time - it is 
preferably made 1000-2000A. Thereby, anode plate junction becomes easy. 

[0031] In addition, as a mineral product in which smoothing of a sandblasting side contains fluoric acid 
5 - 30wt%, by setting a chipping to 1 micrometer or less by this, hair cracking by sandblasting cutting is 
also removed and a vitrified front face can be secured [ carry / it / by the chemical etching by the simple 
substance of a sulfuric acid, a phosphoric acid, a nitric acid, and an acetic acid, or two or more mixed 
acids ]. Moreover, also by heating 300 degrees C of glass substrates, for example, and performing 
scanning annealing by carbon dioxide laser, annealing fusion of the nebula of a cutting part is carried 
out, melt of a chipping or the hair cracking is carried out, and they become the shape of translucent 
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glass. 

[0032] Next, the 2nd operation gestalt of this invention is explained with reference to drawing 4 thru/or 
drawin g 6 . In addition, it is the important section cross-section explanatory view in which the important 
section typical sectional view of the ink jet head which drawing 4 requires for this operation gestalt, and 
drawin g 5 meet the important section flat-surface explanatory view of this head, and drawing 6 meets 
the A-A line of drawin g 5 . This operation gestalt is an edge shooter method which has arranged the 
nozzle 4 to abbreviation parallel to the conductive ingredient 10 to the above-mentioned 1st operation 
gestalt being the side shooter method which has arranged the nozzle 4 in the location which counters to 
the conductive ingredient 10. 

[0033] This ink jet head also forms the liquid room 6 which the nozzle 4 which comes to join the 1st 
substrate 1 which is a passage substrate, and the 2nd substrate 2, and carries out the regurgitation of the 
ink droplet, and a nozzle 4 open for free passage through the nozzle free passage way 5, and the 
common ink room 8 which supplies ink to the liquid room 6 through the fluid resistance section 7. And 
anode plate junction of this 1st substrate 1 and the 2nd substrate 2 which formed the conductive 
ingredient 10 is carried out. Moreover, some common electrodes 12 really form installation section 12a 
installed in the part corresponding to the septum 13 between each conductive ingredient 10 and 10 (i.e., 
between a liquid room) as shown in drawin g 5 . 

[0034] Here, this ink jet head is made into an example, and is explained also with reference to drawin g 7 
about the anode plate junction to the 1st substrate 1 and the 2nd substrate 2. As shown in this drawing, 
where the 1st substrate 1 is piled up on the 2nd substrate 2 The metal electrode 28 is arranged on the 1st 
substrate 1. Between an electrode 12 and the metal electrode 28 the condition for [ 3 00-600 V, 
temperature / of 250-400 degrees C /, and time amount ] 2 - 10 minutes Since Na2Si03 separates into 
Na+ and Si032- within the glass which is the 1st glass substrate 1 by impressing DC electrical potential 
difference and ionic bond (Si-O-nickel, Si-O-Cr) arises on electrode 12 front face, the 1st glass substrate 
1 and the 2nd glass substrate 2 are joined. 

[0035] Next, the 3rd operation gestalt of this invention is explained with reference to drawing 8 . In 
addition, this drawing is an important section expansion explanatory view by the side of the 2nd 
substrate of this operation gestalt. This operation gestalt forms the internal structure object 3 1 in the 
interior of the conductive ingredient 10 by forming the internal structure object 31 on the 2nd substrate 
2, and forming the conductive ingredients 10 including this internal structure object 32 front face. As a 
internal structure object 31, a thermosetting organic resin ingredient, for example, polyimide, a liquid 
crystal polymer, a bakelite, a polyamide, novolak system resin, etc. are used. 

[0036] Thus, it is possible by forming the internal structure object 31 of a thermosetting organic resin 
ingredient in the interior of the conductive ingredient 1 0, and increasing the surface area and the volume 
of the conductive ingredient 10 to pressurize the ink of about 20 pl(s) according to thermal-expansion 
volume increase of the ingredient by the energization temperature (about 200 degrees C) rise of 
polyimide (coefficient-of-linear-expansion and 33xl0E-6-/degree C) 5micrometer as for example, a 
heat-curing organic resin ingredient. 

[0037] With this 3rd operation gestalt, since the expansion volume increases rather than the 1st 
operation gestalt, the range of the temperature rise by energization can become large, the modulation of 
an ink droplet is also possible, there are few ink damages, greatly [ that high-definition color-material 
selectivity ], small, distortion of the diameter of a pixel becomes small, and a satellite drop can also 
perform high-definition record more. 

[0038] Next, the 4th operation gestalt of this invention is explained with reference to drawin g 9 and 
drawin g 10 . In addition, drawin g 9 is an important section expansion explanatory view by the side of 
the 2nd substrate of this operation gestalt, and drawin g 10 is the important section expansion 
explanatory view of drawin g 9 . Like the above-mentioned 3rd operation gestalt, the internal structure 
object 31 which consists of a thermosetting organic resin ingredient is formed on the 2nd substrate 2, the 
internal structure object 31 is formed in the interior of the conductive ingredient 10 by forming the 
conductive ingredients 10 including this internal structure object 31 front face, and this operation gestalt 
also forms an opening 32 between the conductive ingredient 10 and the internal structure object 31 
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further. 

[0039] although, for example, as for a thermosetting organic resin ingredient, hardening progresses by 
the heat condensation polymerization reaction - the case of polyimide resin - a heat condensation 
polymerization reaction ~ following — H2 ~ O and C02 are generated ~ making an ingredient solid- 
state ~ about 40 wt(s)% - it decreases. Polyimide resin is patternized in a proper configuration by 
HOTORISO, dry etching, etc., vacuum evaporationo and patternizing of the conductive ingredient 10 
are performed after prebaking temperature processing of 250 degrees C, and the last heat-curing 
processing is carried out at 350 degrees C. At this time, by carrying out fitness control, the residual gas 
of a minute amount occurs, between [ a part of] the conductive ingredient 10 and polyimide (internal 
structure object 31) exfoliates, and an opening 32 is formed. 

[0040] As shown in drawing 10 , by in this case, the thing for which wall surface 31a of the internal 
structure object 31 is damaged The anchor effect over the conductive ingredient 10 is demonstrated, and 
it is hard coming to generate exfoliation of the conductive ingredient 10 in a wall surface 31a part. The 
conductive ingredient 10 can be made to exfoliate from the internal structure object 31 intentionally in 
the part which exfoliation of the conductive ingredient 10 becomes easy to produce by carrying out flat- 
surface smoothing of the top-face 3 lb of the internal structure object 3 1 on the other hand, and is easily 
made into the purpose. In addition, fixed part 10a with 2nd substrate 2 front face of the conductive 
ingredient 10 can acquire firm adhesion by plasma treatment. 

[0041] Thus, by forming the internal structure object 3 1 which consists of a thermosetting organic resin 
ingredient in the interior of the conductive ingredient 1 0, and having the opening 32 where gas was 
enclosed between the internal structure objects 31 which become the interior of the conductive 
ingredient 10 from a thermosetting organic resin ingredient Since the thermal expansion of an organic 
resin ingredient (internal structure object 31) is multiplied by the thermal expansion of the conductive 
ingredient 10 and the thermal expansion of the very small gas in an opening 32 joins this by the 
temperature rise by energization Are efficient much more by pressurizing ink including the temperature 
up of liquid ink. Can make a minute ink droplet breathe out and control of the thermal-expansion 
volume of the ingredient by current control is attained. Gradation record by the dot system modulation 
can be performed, there are still few ink damages, the selectivity of high-definition color material 
becomes large, and since a satellite drop is also small and distortion of the diameter of a pixel is small, 
high-definition record can be performed. 

[0042] Next, the 5th operation gestalt of this invention is explained with reference to drawin g 1 1 and 
drawin g 12 . In addition, drawin g 1 1 is an important section expansion explanatory view by the side of 
the 2nd substrate of this operation gestalt, and drawing 13 is the important section expansion 
explanatory view of drawin g 12 . This operation gestalt forms the internal structure object 33 in the 
interior of the conductive ingredient 10 by forming the internal structure object 33 which consists of an 
inorganic material, and forming the conductive ingredients 10 including this internal structure object 33 
front face on the 2nd substrate 2. 

[0043] As this internal structure object 33, fine ceramics, such as heat Zr02, Si02, and Ti02, are used. 
These fine ceramics are that a degree of vacuum considers as the spatter film in a bad low vacuum, and 
serve as vacuum evaporationo film which has an opening 34 inside. 

[0044] Of the opening 34 of this internal structure object 33, the conductive ingredient 10 exfoliates 
from internal structure object 33 front face partially, an opening 35 is formed between the internal 
structure object 33 and the conductive ingredient 10, and gas will be full in this opening 35. 
[0045] Thus, by forming the internal structure object 33 which consists of ceramics in the interior of the 
conductive ingredient 10, and having the opening 35 where gas was enclosed between the internal 
structure objects 33 which become the interior of the conductive ingredient 10 from the ceramics Since 
the thermal expansion of the ceramics (internal structure object 33) is multiplied by the thermal 
expansion of the conductive ingredient 10 and the thermal expansion of the very small gas in an opening 
35 joins this by the temperature rise by energization It can be efficient much more and a minute ink 
droplet can be made to breathe out by pressurizing ink including the temperature up of liquid ink. 
Moreover, in consideration of the relaxation and thermal conductivity of internal stress by thermal- 
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expansion deformation, waste heat is promoted and a high-speed drive is attained. 
[0046] Next, the 6th operation gestalt of this invention is explained with reference to drawing 13 and 
drawing 14 . In addition, drawing 13 is an important section expansion explanatory view by the side of 
the 2nd substrate of this operation gestalt, and drawing 14 is the important section expansion 
explanatory view of drawing 1 3 . This operation gestalt forms the internal structure object 36 in the 
interior of the conductive ingredient 10 by forming the internal structure object 36 which consists of a 
metal membrane which has a metal oxide film, and forming the conductive ingredients 10 including this 
internal structure object 33 front face on the 2nd substrate 2. 

[0047] As a internal structure object 36, film, such as the metal membrane possessing a metal oxide 
film, for example, aluminum, Ti, etc., is used. Front faces, such as this metal, for example, aluminum, 
Ti, etc., are anodizing, and the porous metal oxidizing zone 38 which has pore 37 is formed in the 
interior. 

[0048] Then, by forming the sealing film 39 with a thickness [ by gamma-aluminum 203 ] of about 1 
micrometer, closing the pore 37 of this internal structure object 36, and forming the conductive 
ingredient 10 on this, the opening which consists of pore 37 is formed between the internal structure 
object 35 and the conductive ingredient 10, and gas will be full in this pore 37. 

[0049] Thus, by forming the internal structure object 36 which consists of a metal membrane which has 
the metal oxide film 38 in the interior of the conductive ingredient 10, and having the pore 37 which is 
the opening where gas was enclosed with the interior of the conductive ingredient 10 between metal 
membranes (internal structure object 36) Since the thermal expansion of a metal membrane (internal 
structure object 36) is multiplied by the thermal expansion of the conductive ingredient 10 and the 
thermal expansion of the very small gas in pore 37 joins this by the temperature rise by energization It 
can be efficient much more and a minute ink droplet can be made to breathe out by pressurizing ink 
including the temperature up of liquid ink. Moreover, in consideration of the relaxation and thermal 
conductivity of internal stress by thermal-expansion deformation, waste heat is promoted and a high- 
speed drive is attained. 

[0050] Next, the 7th operation gestalt of this invention is explained with reference to drawing 1 5 . In 
addition, this drawing is an important section expansion explanatory view by the side of the 2nd 
substrate of this operation gestalt. On the 2nd substrate 2, this operation gestalt formed the internal 
structure object 3 1 which consists of thermosetting organic resin, and has formed the conductive 
ingredients 10 of double layer structure (here two-layer structure) including this internal structure object 
31 front face. The conductive ingredient 10 of this double layer structure forms platinum (Pt) and (line 
coefficient-of-thermal-expansion 8.7x1 0EE-6/degree C) by 2-micrometer thickness as a lower layer 41, 
and forms Nichrome (nickel-Cr) (number of line coefficients of thermal expansion 6xlOE-6-/degree C) 
by 5 micrometers as an up layer 42 on this lower layer 41 front face. Between this conductive ingredient 
10 and the internal structure object 31, the opening 32 where very small gas was contained is formed. 
[0051] thus, since the bimetal effectiveness which resembles the up layer 42 side and carries out convex 
deformation according to the difference of the coefficient of thermal expansion of the lower layer 41 and 
the up layer 42 is demonstrated by the temperature rise according to energization by making the 
conductive ingredient 10 into double layer structure, the conductive ingredient 10 can make a minute ink 
droplet breathe out still more efficiently by it In addition, as a internal structure object 3 1 , the internal 
structure objects 33 and 36 of each above-mentioned operation gestalt etc. can also be used. 
[0052] Next, the 8th operation gestalt of this invention is explained with reference to drawing 16 . In 
addition, this drawing is an important section expansion explanatory view by the side of the 2nd 
substrate of this operation gestalt. This operation gestalt forms the internal structure object 31 on the 2nd 
substrate 2, forms the conductive ingredients 10 of double layer structure (here two-layer structure) 
including this internal structure object 31 front face, and forms in conductive ingredient 10 front face 
(up layer 42 front face) further the protective layer 43 which has ink-proof nature. 
[0053] Here, as a protective layer 43, organic film, such as polyimide film and aramid film, is used. 
Thus, since the amount of displacement of a bimetal ingredient will generate a crack greatly in the 
protective coat of an inorganic material when making the bimetal effectiveness produce using the 
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conductive ingredient 10 of double layer structure, the organic film is more desirable. 
[0054] Thereby The conductive ingredient 1 0 can be protected from ink. That is, the corrosion of the 
conductive ingredient 10 can be prevented at ink by forming the protective layer 43 which has ink-proof 
nature, when an organic ion color, the pigment containing ion, and the conductive ingredient that does 
not have ink-proof nature since a dispersant and a surfactant are contained further become on a front 
face, and dependability can be secured over a long period of time. 

[0055] Next, the 9th operation gestalt of this invention is explained with reference to drawing 1 7 . In 
addition, this drawing is an important section expansion explanatory view by the side of the 2nd 
substrate of this operation gestalt. This operation gestalt forms the protective coat 44 which consists of 
an inorganic material with the ink-proof nature of the conductive ingredient 10 prepared on the 2nd 
substrate 2. As this protective coat 44, they are the inorganic-acid-ized film (Si02, Si3N4, SiON, etc.), 
for example, inorganic oxides, CHITSU-ized film (TiN, BN, A1N, etc.), and carbide film (SiC, BC film, 
etc.). 

[0056] When using the alloy which contains the ingredient with which coefficients of linear thermal 
expansion exceed 50xlO-E6-/degree C, a thermistor ingredient, Mg with a big coefficient of thermal 
expansion, In, aluminum, K, Cu, Na, Pb, Li, etc. as a conductive ingredient 10, ink-proof is bad, and 
when especially the concentration of a pigment agent or a surfactant is high (2 - 3wt%), there is a 
possibility that the conductive ingredient 10 may be eluted. Then, by forming the protective coat 44 
which consists of an inorganic material on conductive ingredient 10 front face, the conductive ingredient 
10 can be protected from ink, the corrosion of the conductive ingredient 10 is prevented, and 
dependability can be secured over a long period of time. 

[0057] Next, the 10th operation gestalt of this invention is explained with reference to drawing 1 8 . In 
addition, this drawing is an important section expansion explanatory view by the side of the 2nd 
substrate of this operation gestalt. This operation gestalt forms the internal structure object 3 1 and the 
conductive ingredient 10 through the interference material layer 45 on the 2nd substrate 2. Especially as 
an interference material layer 45, 10-50-micrometer frit glass is used as a glaze layer. It may replace 
with a glaze layer and Si02 1 - 1 0-micrometer film, the amorphous membrane layer of SiON, etc. may be 
prepared. 

[0058] Thus, while the internal stress by thermal-expansion deformation is eased by forming the 
interference material layer 45, the waste heat by thermal conductivity is promoted and a high-speed 
drive is attained, the adhesion of a conductive ingredient and a substrate improves, exfoliation can be 
prevented and dependability improves. 

[0059] Next, the example from which the arrangement pattern of the internal structure object 31 (the 
same is said of the internal structure objects 33 and 36.) of the conductive ingredient 10 differs is 
explained with reference to drawing 19 thru/or drawing 24 . In addition, the flat-surface explanatory 
view in which drawin g 19 explains the 1st example of this arrangement pattern, the cross-section 
explanatory view in which drawing 20 similarly explains the 1st example, the flat-surface explanatory 
view in which drawin g 2 1 explains the 2nd example of this arrangement pattern, the cross-section 
explanatory view in which drawing 22 similarly explains the 2nd example, the flat-surface explanatory 
view in which drawing 23 explains the 3rd example of this arrangement pattern, and drawing 24 are 
cross-section explanatory views which similarly explain the 3rd example. 

[0060] That is, the 1st example is an example which has arranged the internal structure object 3 1 on the 
2nd substrate 2 in the shape of Rhine (condition that a slit is formed between the internal structure 
objects 31), the 2nd example is an example which has arranged the internal structure object 3 1 in 
checkers on the 2nd substrate 2, and the 3rd example is an example which has arranged the internal 
structure object 31 to concave convex on the 2nd substrate 2. 

[0061] Thus, by choosing the arrangement pattern of the internal structure object 31, control and the 
partial avulsion from the internal structure object 31 of the volume increase by the thermal expansion of 
the conductive ingredient 10 by the temperature rise by energization are controllable, thereby — 
expansion of the conductive ingredient 1 0 - a variation rate — the adhesion part of the positive 
displacement control of an amount and the substrate 2 in each channel and area can be determined, it 
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becomes quantum control of an ink droplet, and dependability improves. In addition, the configuration 
of a pattern is free in the range, if partial avulsion and fixed area can be rationalized. 
[0062] Here, when using the internal structure object 31 of thermosetting organic resin, polyimide 
system resin has the ingredient of optical sensitivity, and it can perform easily patternizing in the 
purpose configuration by IC HOTORISO. Moreover, when using an ingredient without optical 
sensitivity, it can patternize easily by considering the dry cleaning dirty method of construction by IC 
HOTORISO similarly. 

[0063] Moreover, in using the internal structure object 33 of inorganic ingredients (fine ceramics 
mentioned above), it is the membrane formation which has an opening 34 with the low-vacuum spatter 
vacuum deposition of the ceramics, and makes the precise SUPPATA film in a high vacuum, 
furthermore, the process of the internal structure object 36 of the metal membrane possessing a metal 
oxide film - aluminum and Ti - like anodic oxidation - it is - hole size ** of an opening, and a hole 
~ what can control the depth is desirable, sealing is possible for these ingredients and the thickness can 
also decide them with chemicals to be processing temperature and a time amount pan. 
[0064] Next, the ink jet recording device concerning this invention is briefly explained with reference to 
drawing 25 and drawin g 26 . In addition, drawin g 25 is the outline strabism explanatory view of the 
device section of this recording device, and drawin g 26 is the side-face explanatory view of this device 
section. 

[0065] Carriage with this ink jet recording apparatus movable to a main scanning direction inside the 
body 61 of a recording apparatus, The recording head which consists of an ink jet head which is a drop 
discharge head concerning this invention carried in carriage, the printing mechanism section 62 grade 
which consists of ink cartridges which supply the ink to a recording head — containing — the lower part 
section of the body 61 of equipment — from a front side - many - the sheet paper cassette (or a medium 
tray is sufficient.) which can load several sheets of forms 63 The detachable tray 65 for being able to 
equip with 64, enabling free extraction and insertion, and feeding paper to a form 63 by manual bypass 
can be ****(ed). After incorporating the form 63 with which it is fed from a sheet paper cassette 64 or a 
detachable tray 65 and recording a necessary image by the printing mechanism section 62, paper is 
delivered to the paper output tray 66 with which the rear-face side was equipped. 
[0066] The printing mechanism section 62 holds carriage 73 for a main scanning direction by the main 
guide rod 71 and the ** guide rod 72 which were constructed horizontally across the side plate of the 
right and left which are not illustrated and which are a guide member, enabling free sliding. On this 
carriage 73, yellow (Y), cyanogen (C), a Magenta (M), Turn caudad the head 74 which consists of an 
ink jet head which is a drop discharge head concerning this invention which carries out the regurgitation 
of the ink droplet of each color of black (Bk), and it equips with the direction of expulsion of an ink 
droplet. The head 74 is equipped with each ink tank (ink cartridge) 75 for supplying the ink of each 
color exchangeable at the carriage 73 bottom. Ink is supplied in a head 74 through said ink supply hole 
from this ink cartridge 75. 

[0067] Here, carriage 73 fits a back side (the form conveyance direction downstream) in the main guide 
rod 71 free [ sliding ], and is laying the front side (the form conveyance direction upstream) in the ** 
guide rod 72 free [ sliding ]. And in order to carry out the migration scan of this carriage 73 in a main 
scanning direction, a timing belt 80 is ****(ed) between the driving pulleys 78 and the follower pulleys 
79 by which a rotation drive is carried out by the horizontal-scanning motor 77, and this timing belt 80 
is fixed to carriage 83. Moreover, although the head 74 of each color is used as a recording head here, 
one head which has the nozzle which carries out the regurgitation of the ink droplet of each color is 
sufficient. 

[0068] On the other hand, in order to convey the form 63 set to the sheet paper cassette 64 to the lower 
part side of a head 74 The feed roller 81 and the friction pad 82 which carry out separation **** of the 
form 63 from a sheet paper cassette 64, The tip koro 86 which specifies the send include angle of the 
form 63 from the guide member 83 to which it shows a form 63, the conveyance roller 84 which is 
reversed and conveys the form 63 to which paper was fed, and the conveyance koro 85 forced on the 
peripheral surface of this conveyance roller 84 and the conveyance roller 84 is formed. The rotation 
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drive of the conveyance roller 84 is carried out through a gear train by the vertical-scanning motor 87. 
[0069] And the **** receptacle member 89 which is a form guide member to which it shows the form 
63 sent out from the conveyance roller 84 corresponding to the successive range of the main scanning 
direction of carriage 73 by the lower part side of a recording head 74 is formed. In order to send out a 
form 63 in the delivery direction, the conveyance koro 91 and spur 92 by which a rotation drive is 
carried out are prepared in the form conveyance direction downstream of this **** receptacle member 
89, and the delivery roller 93 and spur 94 which send out a form 63 to a paper output tray 66 further, and 
the guide members 95 and 96 which form a delivery path are arranged in it. 

[0070] Moreover, to the migration direction right end side of carriage 73, the dependability maintenance 
recovery device (henceforth a "subsystem") 97 for maintaining the dependability of a head 74 and 
recovering is arranged. During printing standby, it is moved at this subsystem 97 side, and capping of 
the carriage 73 is carried out in a head 74 with a capping means etc. 

[0071] In addition, in each above-mentioned operation gestalt, although the example applied to the ink 
jet head explained the drop discharge head and thermal actuator concerning this invention, it cannot 
restrict to this, and can apply also to the drop discharge head which carries out the regurgitation of drops 
other than ink, for example, the liquid resist for patterning, or can apply to a micro motor, the actuator 
section of a micropump, etc. as a thermal actuator. 
[0072] 

[Effect of the Invention] Since it considered as the configuration which is the conductive ingredient with 
which an actuator means carries out thermal expansion by energization, and the volume increases 
according to the drop discharge head concerning this invention as explained above, there are few 
damages with liquid, and the degree of freedom of selection of the charge of sap-wood (color material) 
improves, and small and integration are high easily unreliable, and low cost-ization can be attained 
further. 

[0073] Here, by considering as the configuration which a conductive ingredient becomes from two or 
more layers from which coefficient of thermal expansion differs, volume change of a conductive 
ingredient becomes large and improvement in drop regurgitation effectiveness can be aimed at. 
Moreover, a conductive ingredient is considering as within the limits whose thickness's is 1-20 
micrometers, and while a desired drop measure is securable, a low current drive is attained. 
Furthermore, a conductive ingredient is an ingredient within the limits whose coefficient of linear 
expansion is 2xlO-E6-/degree-C - 50xlO-E6-/degree C, and while a desired drop measure is securable, a 
low current drive is attained. Moreover, dependability is securable for the liquid room side front face of 
a conductive ingredient by forming the protective coat which has acidity or alkalinity-proof over a long 
period of time. 

[0074] Furthermore, by having a internal structure object inside a conductive ingredient, thermal- 
expansion volume increase of a conductive ingredient and thermal-expansion volume increase of a 
internal structure object multiply, and the more efficient drop regurgitation becomes possible. 
[0075] In this case, the thermal-expansion positive displacement control by current control becomes 
possible by using thermosetting organic resin as a internal structure object, and the diameter modulation 
of a dot becomes easy. Moreover, by using the metal membrane which has an inorganic material or a 
metal oxide film, thermal conductivity improves, accumulation is reduced and high-speed drive-ization 
can be attained. Moreover, by having an opening between a conductive ingredient and a internal 
structure object, expansion of the gas in an opening is also multiplied and the drop regurgitation can be 
performed much more efficiently. 

[0076] By preparing by the pattern checkered, the shape of Rhine, and concave convex, quantum control 
of an ink droplet is attained, this internal structure object comes to be able to perform diameter control 
of a dot, and its dependability also improves. 

[0077] By being prepared in a substrate through an interference material layer, the adhesion of a 
conductive ingredient of a conductive ingredient and a substrate improves, and its dependability 
improves further again. Moreover, low cost-ization can be attained by carrying out anode plate junction 
of the substrate which prepared the conductive ingredient, and the passage substrate which forms a 
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liquid room. 

[0078] Since it considered as the configuration which is the conductive ingredient with which thermal 
expansion is carried out by energization, and the volume increases according to the thermal actuator 
concerning this invention, small and integration are high easily unreliable and low cost-ization can be 
attained further. 

[0079] Low cost-ization can be attained, while the degree of freedom of selection of the charge of sap- 
wood (color material) improves and being able to attain high definition-ization, since the ink jet head 
which carries out the regurgitation of the ink droplet consists of a drop discharge head concerning this 
invention according to the ink jet recording apparatus concerning this invention. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the ink jet recording device which equipped 
with this drop discharge head the thermal actuator list which generates the drop discharge head which 
makes a drop discharge head and a thermal actuator list breathe out a drop by deformation by thermal 
expansion about an ink jet recording device, and the actuator effectiveness by mechanical displacement 
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PRIOR ART 



[Description of the Prior Art] The ink jet head which is a drop discharge head containing the micro- 
actuator generally used in the ink jet recording apparatus used as image recording equipments (image 
formation equipment), such as a printer, facsimile, a reproducing unit, and a plotter, is a pressure 
generating means to pressurize the nozzle which carries out the regurgitation of the ink droplet, the 
liquid room (called a pressurized room, a pressure room, a pressurization liquid room, ink passage, a 
regurgitation room, etc.) which this nozzle opens for free passage, and the ink of this liquid interior of a 
room. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since it considered as the configuration which is the conductive ingredient with 
which an actuator means carries out thermal expansion by energization, and the volume increases 
according to the drop discharge head concerning this invention as explained above, there are few 
damages with liquid, and the degree of freedom of selection of the charge of sap-wood (color material) 
improves, and small and integration are high easily unreliable, and low cost-ization can be attained 
further. 

[0073] Here, by considering as the configuration which a conductive ingredient becomes from two or 
more layers from which coefficient of thermal expansion differs, volume change of a conductive 
ingredient becomes large and improvement in drop regurgitation effectiveness can be aimed at. 
Moreover, a conductive ingredient is considering as within the limits whose thickness's is 1-20 
micrometers, and while a desired drop measure is securable, a low current drive is attained. 
Furthermore, a conductive ingredient is an ingredient within the limits whose coefficient of linear 
expansion is 2xlO-E6-/degree-C - 50xlO-E6-/degree C, and while a desired drop measure is securable, a 
low current drive is attained. Moreover, dependability is securable for the liquid room side front face of 
a conductive ingredient by forming the protective coat which has acidity or alkalinity-proof over a long 
period of time. 

[0074] Furthermore, by having a internal structure object inside a conductive ingredient, thermal- 
expansion volume increase of a conductive ingredient and thermal-expansion volume increase of a 
internal structure object multiply, and the more efficient drop regurgitation becomes possible. 
[0075] In this case, the thermal-expansion positive displacement control by current control becomes 
possible by using thermosetting organic resin as a internal structure object, and the diameter modulation 
of a dot becomes easy. Moreover, by using the metal membrane which has an inorganic material or a 
metal oxide film, thermal conductivity improves, accumulation is reduced and high-speed drive-ization 
can be attained. Moreover, by having an opening between a conductive ingredient and a internal 
structure object, expansion of the gas in an opening is also multiplied and the drop regurgitation can be 
performed much more efficiently. 

[0076] By preparing by the pattern checkered, the shape of Rhine, and concave convex, quantum control 
of an ink droplet is attained, this internal structure object comes to be able to perform diameter control 
of a dot, and its dependability also improves. 

[0077] By being prepared in a substrate through an interference material layer, the adhesion of a 
conductive ingredient of a conductive ingredient and a substrate improves, and its dependability 
improves further again. Moreover, low cost-ization can be attained by carrying out anode plate junction 
of the substrate which prepared the conductive ingredient, and the passage substrate which forms a 
liquid room. 

[0078] Since it considered as the configuration which is the conductive ingredient with which thermal 
expansion is carried out by energization, and the volume increases according to the thermal actuator 
concerning this invention, small and integration are high easily unreliable and low cost-ization can be 
attained further. 
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[0079] Low cost-ization can be attained, while the degree of freedom of selection of the charge of sap- 
wood (color material) improves and being able to attain high definition-ization, since the ink jet head 
which carries out the regurgitation of the ink droplet consists of a drop discharge head concerning this 
invention according to the ink jet recording apparatus concerning this invention. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] If it is in a piezo mold among ink jet heads which were 
mentioned above, since a piezoelectric device does not contact ink directly but can also disregard 
generation of heat of a piezoelectric device, while there is an advantage that there is no constraint of the 
ink class to be used, when using high temperature processing (PZT baking) of a piezoelectric device, 
and a laminating mold piezoelectric device, mechanical and thermal technical technical problems, such 
as alignment of division and each piezoelectric device, are large, and cost becomes high with a 
complicated process and equipment. 

[0005] Moreover, while it has the advantage that high integration of a head and a miniaturization are 
easy since a heater can be made very small by application of semiconductor technology if it is in a 
bubble mold, since heater skin temperature becomes high with 400-450 degrees C and extreme high 
temperature is given to ink in order to generate a bubble, an ink presentation changes, and the Kogation 
in the ink contact part of a heater occurs. Therefore, selection of an ink color becomes important, it is 
difficult to use pigment ink and a limitation is generated in high definition-ization of a color picture, and 
bubble generating becomes a defect by degradation of the heater by the Kogation, or it is [ a heater 
protective coat deteriorates for high temperature, and ] easy to generate defects, such as a heater open 
circuit by the crack. 

[0006] Furthermore, if it is in an electrostatic type, the process of micro processing is difficult like a 
piezo mold, there is little ingredient selectivity, and a process process is long and becomes cost quantity. 

[0007] This invention is made in view of the above-mentioned point, and improves the degree of 
freedom of liquid selection, there is also no problem of a Kogation, and it aims at offering the thermal 
actuator suitable for a drop discharge head and this with easy small [ reliable ] and integration. 
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MEANS 



(Actuator means) It has, liquid indoor ink is pressurized by driving an actuator means, and an ink droplet 
is made to breathe out from a nozzle. 

[0003] The conventional ink jet head from the point of the class of actuator means The thing of a piezo 
mold which makes an ink droplet breathe out by carrying out the deformation variation rate of the 
diaphragm which forms the wall surface of a liquid room using a piezoelectric device, The thing of a 
bubble mold which generates a bubble in film boiling of ink using the exoergic resistor arranged in the 
liquid interior of a room, and makes an ink droplet breathe out, It is divided roughly into the thing of an 
electrostatic type which makes an ink droplet breathe out by carrying out the deformation variation rate 
of the diaphragm by electrostatic force using the diaphragm (or electrode of this and one) and 
counterelectrode which form the wall surface of a liquid room. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The important section typical sectional view of the ink jet head concerning the 1st operation 
gestalt of this invention 

[ Drawin g 2] The strabism explanatory view of the 2nd substrate of this head 

[D rawin g 3] The explanatory view explaining an example of the production process of the 1 st substrate 
of this head 

[Drawing 4] The important section typical sectional view of the ink jet head concerning the 2nd 
operation gestalt of this invention 

[Drawing_5] The important section flat-surface explanatory view of the 2nd substrate of this head 
[Drawing 6] The important section cross-section explanatory view which meets the A-A line of drawin g 
5 

[ Drawin g 7] The explanatory view with which explanation of the anode plate junction in this head is 
presented 

[ Drawin g 8] The important section expansion explanatory view by the side of the 2nd substrate of the 
3rd operation gestalt of this invention 

[Drawin g 9] The important section expansion explanatory view by the side of the 2nd substrate of the 
4th operation gestalt of this invention 

[ Drawin g 10] The important section expansion explanatory view of drawin g 9 

[Drawing 1 1] The important section expansion explanatory view by the side of the 2nd substrate of the 
5th operation gestalt of this invention 

[ Drawin g 12] The important section expansion explanatory view of drawin g 1 1 

[D rawin g 13] The important section expansion explanatory view by the side of the 2nd substrate of the 

6th operation gestalt of this invention 

[Drawin g 14] The important section expansion explanatory view of drawing 13 

[Drawing 1 5] The important section expansion explanatory view by the side of the 2nd substrate of the 

7th operation gestalt of this invention 

[Drawin g 16] The important section expansion explanatory view by the side of the 2nd substrate of the 
8th operation gestalt of this invention 

[ Drawin g 17] The important section expansion explanatory view by the side of the 2nd substrate of the 
9th operation gestalt of this invention 

[Drawin g 1 8] The important section expansion explanatory view by the side of the 2nd substrate of the 
1 0th operation gestalt of this invention 

[D rawin g 19] The flat-surface explanatory view explaining the 1 st example of the arrangement pattern 
of the internal structure object in this invention 

[D rawin g 20] The cross-section explanatory view which similarly explains the 1st example 

[Drawing 21] The flat-surface explanatory, view explaining the 2nd example of the arrangement pattern 

of the internal structure object in this invention 

[ Drawin g 22] The cross-section explanatory view which similarly explains the 2nd example [ drawing 
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23 ] The flat-surface explanatory view explaining the 3rd example of the arrangement pattern of the 
internal structure object in this invention 

[Drawin g 24] The cross-section explanatory view which similarly explains the 3rd example 

[Drawin g 25] The outline strabism explanatory view of the device section showing an example of the 

ink jet recording device concerning this invention 

[Drawin g 26] The side-face explanatory view of this device section 

[Description of Notations] 

1 [ The fluid resistance section, 8 / - A common ink room, 10 / - A conductive ingredient, 1 1 / - An 
individual drive electrode, 12 / - A common electrode, 31 33, 36 / - 32 A internal structure object, 34 / 
- An opening, 37 / ~ Pore, 41 / - A lower layer, 42 / — 43 An up layer, 44 / - A protective coat, 74 - 
Head. ] ~ The 1st substrate, the 2 - 2nd substrate, 4 ~ A nozzle, 6 - A liquid room, 7 
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DRAWINGS 



[Drawin g 1] 
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